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DIGITIZING LARGE
COLLECTIONS OF
LEGACY PAPER
DOCUMENTS I5 A
PROBLEM FACED
by many institutions
as they attempt to
mave infarmation
online for downboad-
ing and displaying via
the Web. This artiche
chronicles KCPSR's
experience in trans-
farming hardcopy
technical documenta-
tion 1o & uniform
standard — Portable

Document Format
(PDF).
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In its more than 35-year history, the Inter-university Consortium
for Political and Social Research (ICPSR) has gained a reputation for ensuring
the usability, integrity, and long-term preservation of social science data re-
sources and technical documentation. Indeed, many users look to ICPSR to
provide the "Good [Data] Housekeeping Seal of Approval” for research mate-
rials as they conduct their secondary analyses. The evolution of technical doc-
umentation at ICPSR reflects this emphasis on quality and on user needs, and
illustrates the types of issues that archives face as they migrate resources to al-
ternate formats in response to shifts in technology.
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Early Experience at ICPSR

ICPSR has received study documentation in varying formats over
time. Early documentation primarily consisted of duplicated paper documents
supplied by principal investigators. These paper documents ranged from mim-
eographed copies, annotated with scribbled notes in long-hand, to highly for-
matted, professionally printed government publications. Depending on the
research potential of the studies they documented, some of the poorer quality
materials were rekeyed and then distributed as electronic files. In addition, ICPSR
created some documentation itself by using coding analysts to do text entry.
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in the late 1960s, ICPSR and
many in the social science research
community adopted the OSIRIS statis-
tical package, which soon became the
standard processing model for ICPSR.
OSIRIS “tagged” codebooks were uni-
form in format and could be printed
using most mainframe systems and
the commonly used text packages of
that era. During this period, users still
relied heavily on print; although code-
books for ICPSR's intensively-pro-
cessed studies were available in ma-
chine-readable form (codebook-
listed-to-tape), the documentation
was also printed and bound like tradi-
tional books.

As support for the OSIRIS stan-
dard waned in the 1980s and data
producers became more adept at pro-
cessing and cleaning data, ICPSR be-
gan to release more data and docu-
mentation “as is,” with a minimum of
processing. Ironically, while an in-

creasing number of data producers,
including those in the federal govern-
ment, were producing technical doc-
umentation using word processing
packages, the majority of the docu-
mentation being deposited al ICP5R
was still in paper form. Users were be-
ginning to express a preference for
electronic documentation that could
be searched and manipulated. ICP5R
pursued several strategies o obtain
producers’ original machine-readable
materials, but these efforts were
largely unsuccessful.

With the advent of FTP capabili-
ties, the need for electronic documen-
tation took on an added urgency.
When data files could be transferred
across the globe in a matter of min-
utes, it no longer made sense for users
to wait for hardcopy codebooks to ar-
rive in the mail. Consequently, ICPSR
began to explore the use of scanning
technology to convert incoming pa-

N MAY 1995 RICHARD ROCKWELL, ICPSR EXECUTIVE DIRECTOR, ESTABLISHED A
COMMITTEE TO DEVELOP A DOCUMENT TYPE DEFINITION (DTD) FOR AN IN-
TERMNATIONAL CODEBOOK STANDARD USING STANDARD GEMNERALIZED
MARKUP LANGUAGE, OR SGML. IN 1997, THE DTD, WHICH PROVIDES A SET OF
rules for the markup of documents, was made compliant with XML (Extensible Markup Lan-
guage), a subset of SGML that is more suitable for display on the Web, This project is known as
the Data Documentation Initiative {DD1) and is supported in part by the same MSF grant. that is
contributing to ICPSR’s electronic document conversion project, which is a complementary effort.
Social sclence codebooks marked up in XML will lend themselves to a variety of applica-

tions. Because of their structured and encoded nature, XML codebooks can be used in the pro-
duction of data definition statements for SAS, SP55, and other analysis software as well as for
information discovery and retrieval, ICPSR will mark up only a portion of its electranic code-
book collection, but It is hoped that as new markup tools are developed, data producers will
create documentation for their studies in DD format, making later conversion unnecessary.

The DDI project is now in the beta-test phase, which runs from March 17-August 1,
1999; thirteen test sites from araund the world, chosen on the basis of proposals submitted,
are currently evaluating the DTD. Testers are focusing on several different uses for the DTD and
will produce reports summarizing thelr experiences and assessing the DTD's effectiveness and
completeness at the end of the beta period. For more information on the Data Documentation
Initiative, consult the URL: hitp://www.icpsr.umich.edw/DDI/codebook.html.
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per documents to electronic form and
to digitize its backlog of paper.

ICPSR began using Optical Char-
acter Recognition (OCR) scanning
as a method of preparing machine-
readable study documentation in the
late 1980s. Approximately 10,000
pages of documentation were
scanned per year using OCR, which
was about 30 percent of the annual
documentation intake. OCR scanning
proved to be a laborious and time-
consuming process, however, and it
sometimes introduced errors. That
generation of scanning technology of-
ten could not distinguish between the
numeral “1” and a lower case "I", for
instarice; extensive proofreading and
editing were required to produce the
finished product. In addition, OCR
could not handle the tables and other
graphical elements common to many
questionnaires, and variations in print
quality were problematic as well.

This early experience demon-
strated that OCR technology alone
would not be adequate for conversion
of ICPSR’s hardcopy document hold-
ings. As an alternative, ICPSR consid-
ered providing bit-mapped image
files to users. One advantage of this
method is that bit-mapping provides
an exact replica of the hardcopy
pages. There were disadvantages to
this technology, however, in terms of
storage, portability, printing, and
user-friendliness. For instance, a
rough calculation done in March

. 1995 showed that about 40 gigabytes

of disk space would be needed for
storage of ICP5R’s codebook collec-
tion as image files, even in com-
pressed form. Additional disk space
would be necessary for working with
the files before they were compressed,
and for uncompressing the files. Users
also needed large amounts of space for
storage of the image files at their local
installations. In addition, few printers
at that time were equipped to print
bit-image documents.
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Portable Document Format

With this experience in mind,
ICPSR’s newly-formed Electronic Doc-
ument Conversion (EDC) unit began
to explore software that employed a
combination of the OCR and bit-map
technologies, and in 1995 settled on
Portable Document Format (PDF). This
format, developed by Adobe Systems
Incorporated for use with its Acrobat
software, yields a document that is
searchable and manageable in size but
retains the page layout and the appear-
ance of the original. PDF documents
can be enhanced with indexes, thumb-
nail sketches, bookmarks, and links.

PDF also provides ICPSR with a
uniform standard for the archiving of
documentation — a standard that is
rapidly growing in popularity on the In-
ternet. Moving to the PDF standard for
all ICPSR technical documentation re-
solves the problem of archiving and dis-
seminating machine-readable docu-
mentation In varying formats. With
electronic documentation files received
in different versions of word processing
packages such as Microsoft Word or
WordPerfect, users often have trouble
reproducing the fonts or some other
portion of a document, and conversion
to ASCIl text often results in a loss of in-
formation. Moreover, these word-pro-
cessed documents are not suitable as
archival copies since their usability in
the future is questionable, given the
continuing upgrades to their native for-
mats. With the substantial international
commitment to PDF demonstrated by
government, industry, and academia, it
is likely that an effective migration strat-
egy for PDF documents will be widely
available when a superior technology

emerges.
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ICPSR’s “Retrofit” Project

In 1997, ICPSR received a grant
from the National Science Foundation
to assist in the conversion of older pa-
per documentation to PDF form and
to support the development of a doc-
umentation standard for the social sci-

ences (see sidebar). Scanning priorities
were established and are continually
reassessed as the project continues.

ICPSR has implemented two ma-
jor methods of high-speed scanning
to convert the backlog as quickly as
possible. One effort makes use of the
Xerox Docutech device, a high-speed
copy machine used in the Duplicating
Department at the Institute for Social
Research (ISR). Previously, hardcopy
materials were reproduced with the
Docutech, but the internal image cre-
ated during the copying process by
the Docutech software was not us-
able, since it was a proprietary format.
Xerox developed a solution in 1998
that successfully converts the propri-
etary format to a TIFF file, and with
additional hardware, ISR Duplicating
began storing all Docutech scans
{copies) on tape. The TIFF files are
easily transformed into PDF files.

In addition, a subunit of the EDC
team at ICP5R was established to do
nothing but scan on a constant basis,
rather than scan and edit. All hard-
ware was moved to a specific scan-
ning area, allowing one person to op-
erate all machines. Four scanning
machines are now in operation, and
the EDC unit has five permanent and
two temporary employees.
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Scanning Procedures at ICPSR

Typically, the data processor who
is handling a study submits documen-
tation to the EDC unit for processing
to PDF. Older documents to be retro-
fitted are retrieved by EDC from stor-
age facilities. Documentation can in-
clude text sections describing how a
study was conducted, variable de-
scription lists, the primary codebook,
record layouts, appendices, frequen-
cies, and questionnaires. Often, there
is more than one codebook docu-
menting a study. The EDC staff re-
views all documentation to see if
there are basic problems, such as
pages that are too dark or too light.
EDC staff also compares the submis-
sion with information on the ICPSR
website and with records from the

ICPSR Data Library to determine if
there are missing sections or pages.

For a paper document, the EDC
staff determines which software is best
suited for scanning a document. They
may also need to perform test runs to
determine the best settings to use on
the scanner so the type displays legi-
bly. The document is scanned, and the
image file that is created is processed
into an editable file, In some cases,
stray marks or items such as handwrit-
ten notes that the processor does not
want on the final document are digi-
tally erased. The staff reviews the edit-
able copy of the digitized document
and makes corrections as required.
Some documents require extensive
proofreading and editing.

With machine-readable docu-
ments, EDC again determines which
software is most suitable for each part
of the document. Some documents are
received fully formatted. Other docu-
ments have layout, pagination, or type-
face problems or contain tables or
other graphical elements that must be
processed to display well in the final
document. Some documents are sub-
mitted in older versions of popular soft-
ware or in unusual software iurmau
and require substantial

Most documents at ICPSR are
processed in the PDF “Image + Hid-
den Text" format, which creates a
“snapshot” of the page but includes
the recognized text behind the bit-
map image. This means a page looks
exactly like the original because the
original image is reproduced, but the
file can still be searched because the
text that was recognized (through
OCR) exists behind the image. By de-
fault, after a page has been scanned
and converted to PDF, the software
leaves as bit-map images in the PDF
output file any words that it suspects
may not have been recognized cor-
rectly. For many applications, this
technique is the most cost-effective
way of converting hardcopy docu-
ments to electronic documents. How-
ever, if error correction is desired,
other software can be used to display
the converted pages for editing.



After a PDF file is created,
whether it was scanned from a paper
original or processed from a machine-
readable document, the EDC staff
adds enhancements. A bookmark list
is added on the left side of the file to
allow easy access to the major sec-
tions of a document. By clicking on a
bookmark, the user can “jump” auto-
matically to that section of the file.
Thumbnails, which are small copies of
each page, are created to help users
navigate a document by looking for
the likeness of the page or section they
are seeking. Sometimes links are cre-
ated; the links enable a user to click on
highlighted words on a page to access
another part of the document itself, a
website, or an external document.

A cover and front matter pre-
pared by the ICP5R editors are added,
and the PDF documentation is ready
for a quality check before final release
on the ICPSR website. A second EDC
staff member quality-checks each
document, clicking on every book-
mark and link and checking each
page to verify that no problems exist
and to ensure that the document
meets ICP5R standards.
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Progress to Date

During fiscal year 1997-1998,
ICPSR's EDC unit converted over
122,000 pages of documentation to
PDF, an average of approximately 470

dditions to holdings

ABC Mews Clinton Statement #2 Poll,
August 1998 — ABC MNews
(ICPSR 2633)

ABC News Clinton Terrorism Poll,
August 1998 — ABC News
(ICPSR 2634)

ABC Mews Clinton
Testimony Poll, September 1998 —
ABC News (ICPSR 2644)

ABC News “Good Morning America”
Starr Report Poll #3, September
1998 — ABC MNews (ICPSR 2640)

ABC Mews Lewinsky/Starr Poll,
1998 — ABC Mews
(ICP5R 2636)

ABC Mews “Nightline” Starr Report
Poll #4, September 1998 —
ABC Mews (ICPSR 2641)

ABC News Pre-Election Poll #1,
October 1998 — ABC Mews
{ICPSR 2647)

ABC Mews Pre-Election Poll #2,
October 1998 — ABC Mews
(ICPSR 2648)

ABC Mews Pre-Election Poll #3,
October 1998 — ABC Mews
(ICPSR 2649)

ABC News Starr Report Poll #1,
September 1998 — ABC Mews
(ICPSR 2638)

ABC News Two Clintons Poll,
August 1998 — ABC MNews
(ICPSR 2635)

ABC News “Waorld Mews Tonight” Starr
Report Poll #5, September 1998 —
ABC MNews (ICPSR 2642)

ABC News/Washington Past Lewinsky/
Politics Poll, September 1998 —
ABC Mews/The Washington Post
(ICPSR 2643)

British General Election Study: Ethnic
Minority Survey, 1997 — A, Heath
and 5. Saggar (ICPSR 2618)

CBS News Call-Back Poll, Movember 1998
— CBS News (ICP5R 2670)

Central and Eastern Eurobarometer 8:
Public Opinion and the European
Union, October—Movember 1997 —
|lacques Vantomme and Louis Hersom
(ICPSR 2624)

CBS News Monthly Poll #1,
October 1998 — CHS Mews
(ICPSR 2677)

CBS News Monthly Poll #2,
October 1998 — CRBS News
(ICPSR 2662)

pages per working day. This total is
nearly four times the amount scanned
in the previous year. While most of the
pages scanned that year were new
documentation, progress is being
made on the retrofit project also, with
the documentation for approximately
360 studies converted since the project
began. ICP5SR hopes to have its back-
log of over 500,000 hardcopy pages
online by the year 2001.

Efforts continue to encourage
data depaositors to submit their origi-
nal documentation in machine-read-
able form, but despite ICPSR’s efforts
in this area, about 54-60 percent of
the documentation received by ICPSR
still arrives in hardcopy form.

CBS News Monthly Poll #1,
November 1998 — CBS Mews
{(ICPSR 2668)

CB3S News Monthly Poll #2,
Movember 1998 — CBS Mews
(ICPSR 2669)

CBS News Monthly Poll #2,
December 1998 — CB5 MNews
(ICPSR 2673)

CB5 News Monthly Poll #4,
December 1998 — CBS Mews
{ICPSR 2675)

CBS Mews/New Fork Times Call-Back
Poll, December 1998 — CBS Mews/
The Mew York Times (ICPSR 2676)

CBS Mews/New York Times Monthly
Paoll #3, October 1998 — CBS Mews/
The Mew York Times (ICPSR 2665)

CBS MNews/New York Times Monthly
Poll #4, October 1998 — CBS Mews/
The Mew York Times (ICPSR 2666)

CBS News/New York Times Monthly
Poll 81, December 1998 —
CBS Mews/The New York Times
(ICPSR 2672)

CBS News/New York Times Monthly
Poll #3, December 1998 —
CBS News/The New York Times
(ICPSR 2674)




CBS News/New York Times Mew York
State Poll #2, October 1998 —
CBS Mews/ The New York Times
{ICPSR 2664)

CBS News “50 Minutes” Poll,
November 1998 — CBS Mews
(ICPSR 2653)

Community Tracking Study Physician
Survey, 1996-1997: [United States]
— Center for Studying Health System
Change (ICPSR 2597)
Cross-National Indicators of Liberal
, 1950-1990 —
Kenneth A. Bollen (ICPSR 2532)

Effects of Community Policing on Tasks
of Street-Level Police Officers in
Ohio, 1981 and 1996 — Lawrence F.
Travis Ill and Beth A. Sanders
{ICPSR 2481)

Evaluation of the Focused Offender
Disposition Program in
Birmingham, Phoenix, and
Chicago, 1988-1992 — john R.
Hepburn (ICPSR 6214)

Foreign Policy Leadership Project,
1976-1996 — Ole R. Holsti and
James M. Rosenau (ICPSR 2614)

Higher Education General Information
Survey (HEGIS), 1976-1977:
College and University Libraries —
United States Department of
Education, MNational Center for
Education Statistics (ICPSR 21186)

Higher Education General Information
Survey (HEGIS), 1978-1979
Through 1979-1980: College and
University Libraries — United States
Department of Education. Natianal
Center for Education Statistics
(ICPSR 2118)

Education General Information
Survey (HEGIS), 1985-1986:
College and University Libraries —
United States Department of
Education. Mational Center for
Education Statistics (ICPSR 2120)

Higher Education General Information
Survey (HEGIS), 1967-1968:
Earned Degrees — United States
Department of Education. National
Center for Education Statistics
(ICPSR 2083)

Higher Education General Information
Survey (HEGIS), 1968-1969:
Earned Degrees — United States
Department of Education. National
Center for Education Statistics
(ICPSR 2084)

Higher Education General Information
Survey (HEGIS), 1970-1971:
Earned — United States
Department of Education, National
Center for Education Statistics
(ICPSR 213B)

Higher Education General Information
Survey (HEGIS), 1979-1980:
Earned Degrees — United States
Department of Education. National
Center for Education Statistics
(ICPSR 2147)

Education General Information
Survey (HEGIS), 1980-1981:
Earned Degrees — United 5tates
Department of Education. National
Center for Education Statistics
(ICPSR 2148)

Higher Education General Information
Survey (HEGIS), 1983-1984:
Earned Degrees — United States
Department of Education. National
Center for Education Statistics
(ICPSR 2157)

Higher Education General Information
Survey (HEGIS), 1984-1985:
Earned Degrees — United States
Department of Education. National
Center for Education Statistics
(ICPSR 2158)

Higher Education General Information
Survey (HEGIS), 1971-1972:
Salaries, Tenure, and Fringe
Benefits of Full-Time Faculty —
United States Department of
Education. Mational Center for
Education Statistics (ICPSR 2191)

Education General Information
Survey (HEGIS), 1972-1973:
Salaries, Tenure, and Fringe
Benefits of Full-Time Faculty —
United States Department of
Education. National Center for
Education Statistics (ICPSR 2192)

Higher Education General Information
Survey (HEGIS), 1975-1976;
Salaries, Tenure, and Fringe
Benefits of Full-Time Faculty —
United States Department of
Education. National Center for
Education Statistics (ICP5R 2190)

BIENNIAL MEETING OF OFFICIAL REPRESENTATIVES

October 14-17, 1999
Ann Arbor, Michigan

“Approaching the Millennium:
New Paradigms for Social Science Research”

Please join us as ICPSR Official Representatives, Council members, and staff convene
to discuss topics of interest to those involved in all aspects of the social science re-
search process. An informative and thought-provoking program has been planned,
with sessions covering the following topics:

» Orientation for New ORs

s Data Documentation |nitiative

« Comparative Data

» Confidentiality and Disclosure

« Using ICPSR Resources for Online Analysis

« Digital Government Initiative

* Instructional Uses of ICPSR Data

» New Methodological Approaches

All sessions for the 1999 meeting will be held in the Michigan Union on the Univer-
sity of Michigan campus; Saturday night's banquet dinner will take place at the
Michigan League. A reception is planned for Friday night at ICPSR's new location,
311 Maynard Street.

An online registration form, along with other information about the meeting, will
be available soon on the ICPSR Website at http://www.icpsr.umich.edu.




Higher Education General Information
Survey (HEGIS), 1978-1979;
Salaries, Tenure, and Fringe
Benefits of Full-Time Faculty —
United States Department of
Education. Mational Center for
Education Statistics (ICPSR 2197)

Higher Education General Information
Survey (HEGIS), 1979-1980:
Salaries, Tenure, and Fringe
Benefits of Full-Time Faculty —
United States Department of
Education, Mational Center for
Education Statistics (ICPSR 2198)

Longitudinal Study of Criminal Career
Patterns of Former California
Youth Authority Wards, 1965-1984
— Rudy A. Haapanen (ICPSR 2478)

Mational Health Interview Survey, 1994:
Family Resources Income and
Assets Supplement — United States
Department of Health and Human
Services. Mational Center for Health
Statistics (ICPSR 2656)

National Health Interview Survey, 1992
Family Resources Supplement —
United States Department of Health
and Human Services. National Center
for Health Statistics (ICPSR 2655)

Mational Hospital Discharge Survey,
1996 — United States Department of
Health and Human Services. Mational
Center for Health Statistics
{ICPSR 2620)

New York Times New Yark State Poll #1,
October 1998 — The New York Times
(ICPSR 2667)

Public Support for Rehabilitation in

Ohio, 1996 — Brandon K. Applegate
(ICPSR 2543)

evisions/Updates

CBS News/New York Times Monthly
Poll #2 and Call-Back, October 1995
— CBS News/ The New York Times
(ICPSR 6701)

Criminal Careers of Juveniles in
New York City, 1977-1983 —
Laura A, Winterfield {ICPSR 9985)

Higher Education General information
Survey (HEGIS), 1982: Fall
Enrollment — United States
Department of Education. MNational
Center for Education Statistics
(ICPSR 8292)

Higher Education General Information
Survey (HEGIS), 1983: Fall
Enrollment — United States
Department of Education. National
Center for Education Statistics
(ICPSR 8397)

Mational Crime Surveys: Victim Risk
Supplement, 1983 — United States
Department of |ustice. Bureau of
|ustice Statistics (ICPSR B316)

ublication-
Related Archive

Price Stability and Financial Stability:
The Historical Record — Michael D.
Bordo and David C. Wheelock
(ICPSR 1121)

D-ROMs

Data on Crime and Community —

Sponsored by Mational Institute of
Justice (ICPSR 2434) [CD0D0D24]

Social Networks and Television
Manager Turnover, 1997;
[United States] — Michael Davern
and David 5. Hachen, Jr. (ICPSR 2650)

Status of Older Persons in Economic
Commission for Europe (ECE)
Countries, Census Microdata
Samples: Latvia, 1989 — United
Mations Economic Commission for
Europe. Population Activities Linit
(ICPSR 2572)

WABC-TV/ New York Daily News
New York Statewide Poll, October
1998 — WABC-TV/New York Daily
News (ICPSR 2645)

Washington Post Starr Report Poll,
September 1998 — The Washington

Post (ICPSR 2637)

Washington Post Vote Poll, October
1998 — The Washington Post
(ICPSR 2646)

National Household Survey on Drug
Abuse, 1990 — United States
Departrment of Health and Human
Services. National Institute on Drug
Abuse (ICPSR 9833)

Mational Indigent Criminal Defense
Survey, 1982: [United States] —
Abt Associates, Inc, (ICPSR 8417)

Mational Longitudinal Study of the
Class of 1972 — United States
Department of Education, Center for
Education Statistics (ICPSR 8085)

National Survey of Access to Health
Care, 1986 — Howard E. Freeman
(ICPSR B981)

MNational Survey of Access to Medical
Care, 1982 — Ronald M. Andersen
and Lu Ann Aday (ICP5SR 8244)

Techniques for Assessing the Accuracy
of Recidivism Prediction Scales,
1960-1980: [Miami, Albuquerque,
Mew York City, Alameda and Los
Angeles Counties, and the State of
California] — Jacqueline Cohen,
Sherwood Zimmerman, and Stephen
King (ICPSR 9988)
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ummer Program, 1999

Fm SESSION
{(JUME 271-JULY 158)

Lectures

Mathematics for Social Scientists |
Mathematics for Social Scientists |
Introduction to Computing
Advanced Topics in Social Research®

Workshops

Quantitative Historical Analysis

Intreduction to Statistics and Data
Analysis |

mMathematical Models: Game Theory

Introduction to Regression Analysis

Regression Analysis

Multivariate Statistical Methods

Scaling and Dimensional Analysis

Maximum Likelihood Estimation

SIE'I.'INI:I' SESSION

(JULY 19-AUGUST 13)
R R A R T R R o Y

Lectures

Nonlinear Systemns: Adaptive Systems
Introduction to Computing

Dynamic and Longitudinal Analysis
Matrix Algebra

Advanced Topics in Social Research*

Workshops

Simultaneous Equation Models

Regression Analysis

Time Series Analysis

Mathematical Models: Rational Choice

Introduction to Statistics and Data
Analysis Il

Categorical is

LISREL Models: General Structural
Equations

Advanced Analysis of Variance

Quantitative Analysis of Crime and
Criminal Justice

Advanced Maximum Likelihood
Estimation

Quantitative Methods and African Studies

OIE-'H!EI STATISTICAL
WORKSHOPS

Spatial Analysis/Geographical
Information Systems (August 9-13)
Multi-City Study of Urban Inequality
(June 21-25)
Categorical Data Analysis | (June 7-11)
Categorical Data Analysis Il (June 14-18)
Criminal justice Data; Women and
Crime (June 21=-25)
Hierarchical Linear Models (july 12-16)
Mental Health Research (July 12-15)
LISREL Models: Introduction (July 26-30)
LISREL Models: Intermediate (August 2-6)
Social Network Analysis (June 28-July 2)
Providing Social Science Data Services
(August 2-6)
Latent Growth Curve Analysis
{May 21-23: Chapel Hill, NC}
Selection Bias in Aging Studies
(June 14-18)

*Awm TOPICS

Resampling Techniques: Jackknife and
Bootstrap

Statistical Graphics for Univariate and
Bivariate Data

Missing Data Analysis

Data Visualization and Interactive
Cluster Analysis

Bayesian Modeling

Monparametric Regression

Ecological Inference

For a copy of the 1999 ICPSR Summer Program brochure and application, contact:

ICPSR Summer Program, P.O. Box 1248, Ann Arbor, M| 48106-1248, Phone: (734) 998-9888, E-mail: sumprog@icpsr.umich.edu,
or consult the Summer Program Website at http://www.icpsr.umich.edu/sumprog/



P.O. Box 1248, Ann Arbeor, M1 48106-1248

ADDRESS CORRECTION REQUESTED

Moving? Please send us your new address,

along with your old mailing label.

ICPSR COUNCIL MEMBERS, 1998-2000

Margo Anderson, University of Wisconsin,
Milwaukes

margo@csd.wm.edu

Charles Betsey, Howard University
chetsey2@aol.com
Kenneth A. Bollen, University of North
Carolina, Chapel Hill
ballenB@gibbs.oit.unc_edu

Stephen Fienberg, E:'ngiﬂ Mellon Uriversity
fienberg@stat.cmu,
Diane Geraci, State University of New York,
Binghamton
dgeraci@/ibrary.lib. binghamton.edu
Harvard University
im@haard edy
Paula MeClain, University of Virginia
pdmé6t@virginia.edu 5
Edward Nelson, California State University,
Fresno
ed_nelson@csufresno.edu
L. + Southern ;
mhw University,
hperry@subrvm, subr.edu
Carole Past Chair, of
mmm air, University
shammas@mizar.usc.edu
Eﬂz:;eth Stephenson, University of California,
obieucts e
wwatkins@ccs.carleton ca
Halliman A. Winsberough, Chair, University of

Wisconsin, Madisan
wirshoro@ssc.wisc_edu

To reach afl Council members:
council@cpsr.umich.edu

Heinz Eulau
Stanford Liniversity

MNaorval D. Glenn
University of Texas, Austin

Universty of Callorni, Santa Barara

University of Michigan

ICPSR ADMINISTRATION AND STAFF

Richard C. Rockwell, Executive Director
richard@icpsrumich.edu  (734) 998-9911
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